Human single-chain Fv antibodies to MUC1 core peptide selected from phage display libraries recognize unique epitopes and predominantly bind adenocarcinoma.
The tumor-associated antigen MUC1 is overexpressed and underglycosylated in human adenocarcinomas of diverse origins, such as breast, ovary, and colon. We isolated and describe five human single-chain (sc) Fv antibodies specific for the MUC1 variable number of tandem repeats region isolated by in vitro selection from a large naive phage antibody library containing over 6 x 10(9) different scFv antibodies. A synthetic biotinylated 100-mer peptide corresponding to five tandem repeats of the MUC1 peptide core was used for selection. Two of the antibodies were highly specific for MUC1 as judged by ELISA and flow cytometry. In immunohistochemistry, antibody clone 10A stained MUC1 in the cytoplasm and membrane of adenocarcinoma cells of breast and ovary, whereas in normal epithelium, only cytoplasmic or no staining was observed. With antibody clone 10B, staining was less pronounced and was not always membrane associated in adenocarcinoma. Determination of the fine specificity of 10A and 10B using a novel "indirect epitope fingerprinting" ELISA showed that both antibodies recognize unique epitopes that have not been described for hybridoma-derived anti-mucin antibodies of mouse origin. The selected human antibodies, like many of the murine MUC1 antibodies, recognize epitopes on the protein core of MUC1 that are abundantly present in the underglycosylated form of cell surface mucin on adenocarcinoma. The best human scFv, clone 10A, appears to distinguish normal cells from adenocarcinoma cells, which makes it an attractive candidate for use in antibody-based tumor targeting.